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CLAIMS 



[Claim(s)] 

[Claim 1] In substrate heating apparatus equipped with the substrate installation plate 
which lays or lays [ contiguity ] said substrate by relative rise and fall with a substrate 
While forming the steamy space which forms the fluid hold room in which the working fluid 
which evaporates at predetermined temperature was held, and piles up a steam in said 
substrate installation plate at the fluid hold room Substrate heating apparatus characterized 
by having attached a heating means to heat the working fluid of said fluid hold interior of a 
room to said substrate installation plate. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to substrate heating apparatus equipped with 
the substrate installation plate which lays or lays [ contiguity ] a substrate by relative rise 
and fall with a substrate, and the heating means which is a heat source for being attached 
to the substrate installation plate and heating a substrate through a substrate installation 
plate, in order to heat substrates, such as a semi-conductor wafer, a glass substrate for 
photo masks, a glass substrate for liquid crystal displays, and a substrate for optical disks. 
[0002] 

[Description of the Prior Art] A sheath heater is cast in the substrate installation plate 
fabricated in the conventional substrate heating apparatus with the high metallic material 
of the heat-conducting characteristic of aluminum, copper, etc., or it is manufacturing by 
sticking planar heating elements, such as a substrate installation plate and a mica heater of 
the same size, etc. on the inferior surface of tongue of a substrate installation plate etc. 
[0003] 

[Problem(s) to be Solved by the Invention] With this kind of substrate heating apparatus, it 
is a substrate, for example. When heating at 100 degrees C, the homogeneity of extent to 
which the temperature distribution in that substrate front face are settled in width of face 
of less than 1 degree C is required. 

[0004] However, in the conventional substrate heating apparatus, even if it was which 
heater, the variation in temperature was in the exoergic section of the heater itself, the 
variation tended to appear as it is in the substrate installation side of a substrate 
installation plate, and there was a fault to which the homogeneity of the temperature 
distribution in the front face of a substrate falls. 

[0005] Then, although it is possible to ease that thicken a substrate installation plate, 
lengthen distance of a heater and a substrate installation side, and the variation in the 
temperature of the exoergic section appears in a substrate installation side in order to raise 
homogeneity In that case, there was a fault which equipment enlarges from the 
convenience which the heat transfer from a heater to a substrate installation side takes 
time amount, and responsibility falls, and lengthens distance of said heater and a substrate 
installation side. 

[0006] l^oreover, the configuration of a heater had to be designed according to the 
configuration of a substrate installation plate, and in order to receive the constraint on a 
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design, there was a fault to which a manufacturing cost becomes expensive, 
[0007] This invention is made in view of such a situation, and it aims at enabling it to avoid 
that a heater configuration is restrained by the configuration of a substrate installation 
plate while it enables it to heat a substrate to homogeneity, without reducing responsibility. 

[0008] 

[Means for Solving the Problem] In the substrate heating apparatus equipped with the 
substrate installation plate which lays or lays [ contiguity ] a substrate by relative rise and 
fall with a substrate in order that this invention might attain the above purposes While 
forming the steamy space which forms the fluid hold room in which the working fluid which 
evaporates at predetermined temperature was held, and piles up a steam in a substrate 
installation plate at the fluid hold room, a heating means to heat the working fluid of said 
fluid hold interior of a room is attached to said substrate installation plate, and is 
constituted. 
[0009] 

[Function] According to the configuration of the substrate heating apparatus of this 
invention, if the working fluid of the fluid hold interior of a room is evaporated with heating 
of a heating means, the steam piles up in steamy space, the head-lining side of the fluid 
hold room which corresponds caudad of the substrate by which installation or contiguity 
installation was carried out at the substrate installation plate is contacted, it liquefies by 
cooling there, the temperature of a substrate installation plate rises by heat dissipation of 
the heat of condensation, and a substrate can be heated. Among the head-lining sides of a 
fluid hold room, compared with other parts, the reaction of the steam of a working fluid of 
liquefaction can occur actively compared with other parts, it can act so that the 
temperature distribution of a substrate installation plate may become homogeneity, and at 
this time, it can heat to homogeneity to a substrate in the part where temperature is low. 
[0010] 

[Example] Next, the example of this invention is explained to a detail based on a drawing. 
[0011] Whole drawing of longitudinal section showing the 1st example of the substrate 
heating apparatus which drawing 1 requires for this invention. While an important section 
is a notching perspective view a part, the substrate installation plate 2 of a cross-section 
configuration round shape is formed by the product made from aluminum in the processing 
room 1 and through tube 3 ~ is formed in the substrate installation plate 2, drawing 2 
Through tube 3 ~ The substrate support pin 4 is formed in each possible [ rise and fall ]. 
Further Interlocking connection of the air cylinder 6 is carried out at the supporter material 
5 which held substrate support pin 4 ~ in one. Are constituted so that it may go up and 
down substrate support pin 4 — by telescopic motion of the air cylinder 6, and where 
substrate support pin 4 ~ is raised, a substrate carrier robot (not shown) performs carrying 
in and taking out of Substr;ate W. By dropping substrate support pin 4 ~, Substrate W is 
laid on the substrate installation plate 2, and can be supported now. 
[0012] While a crevice 7 is formed in the predetermined part of the top face of the 
substrate installation plate 2, it is the crevice 7. ~ Inside, the ceramic ball 8 of mist or a 
major diameter is inserted from the depth of a crevice 7, and it lays in the condition of 
maintaining and approaching Substrate W in a clearance minute to the substrate 
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installation side of the substrate installation plate 1, and it is constituted, respectively so 
that it can heat to homogeneity with the radiant heat from a substrate installation side. 
[0013] While the fluid hold room 9 is formed in the substrate installation plate 2, it is 
formed in the steamy space S where the water L as an example of a working fluid is 
enclosed in the state of predetermined reduced pressure, and the up space of the fluid hold 
room 9 piles up a steam in the fluid hold room 9, and the mica heater 10 as a heating 
means is further attached to the inferior surface of tongue of the substrate installation 
plate 2. 

[0014] By evaporating Water L with heating of the mica heater 10, and making the steam 
pile up in the steamy space S by the above configuration, the steam arrives at the head- 
lining side of the fluid hold room 9 almost instantaneous with steamy generating, the 
substrate installation side of the substrate installation plate 2 is heated quickly, and the 
substrate W by which contiguity installation was carried out on the substrate installation 
plate 2 is heated. If there is a part with low temperature in respect of substrate installation 
at this time, condensate-ization can take place actively intensively in the head-lining side 
part of the fluid hold room 9 near it, it can heat intensively by heat dissipation of that heat 
of condensation, and the substrate installation side of the substrate installation plate 2 can 
be heated to homogeneity over that whole surface. 

[0015] Whole drawing of longitudinal section and drawing 4 which show the 2nd example 
of the substrate heating apparatus which drawing 3 requires for this invention are the 
perspective view of an important section, and a different place from the 1st example is as 
follows. That is, the substrate installation plate 2 and the fluid hold room 9 are constituted 
by the downward convex configuration in a longitudinal-section configuration, and the mica 
heater 10 is attached to the inferior surface of tongue where the area of the substrate 
installation plate 2 is small. 

[0016] Moreover, the base of a part with a large area by the side of the upper part of the 
fluid hold room 9 is constituted so that it may be constituted by the inclined plane where a 
core side becomes low and may be easy to return the condensate-ized water L. Other 
configurations are the same as the 1st example, and the explanation is omitted by 
attaching the same drawing number. 

[0017] According to this 2nd example, it has the advantage which can use what has an 
area small as a mica heater 10. 

[0018] Drawing 5 is the perspective view of an important section showing the 3rd example 
of the substrate heating apparatus concerning this invention, the plane view configuration 
of the substrate installation plate 2 is constituted by the square, and it is constituted so 
that it can apply, when heating a square shape substrate. There is no need of using the 
mica heater 10 as a square also in this example. Other configurations are the same as the 
2nd example, and the explanation is omitted by attaching the same drawing number. 
[0019] It constitutes from an above-mentioned example so that Substrate W may be laid in 
the substrate installation side of the substrate installation plate 2 in the condition of 
maintaining a minute clearance and approaching, by ceramic ball 8 ~, but you may 
constitute so that Substrate W may be directly laid in the substrate installation plate 2 and 
may be supported on it, without preparing ceramic ball 8 ~. 

[0020] Moreover, it constitutes from an above-mentioned example so that it may go up 
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and down substrate support pin 4 ~, although Substrate W is laid in the substrate 
installation plate 2, but you may constitute so that it may go up and down the substrate 
installation plate 2 and Substrate W may be laid. 

[0021] Moreover, as a working fluid, are used as a working fluid for heat pipes, for 
example. Water, ammonia, Freon 11, Freon 113, a pentane, an acetone. Can use a 
methanol, the full tech PP2, ethanol, a heptane, the full tech PP9, Sir MEKKUSU, mercur/, 
etc., and suitably, while adopting according to the temperature which it is going to heat 
What is necessar/ is just to set the boiling point of a working fluid as desired temperature 
by decompressing or pressurizing the fluid hold interior of a room. 
[0022] 

[Effect of the Invention] Since a substrate is heated using the heat of condensation by 
condensate-izing accompanying cooling of the steam of a working fluid according to the 
substrate heating apparatus of this invention as explained above Even if an ununiformity is 
in temperature in a substrate installation side, i.e., the substrate laid in the substrate 
installation plate The part where the temperature is low can be heated intensively 
naturally, and, moreover, a substrate can be heated to homogeneity, without reducing 
responsibility compared with a case so that steamy migration may be ver/ high-speed and 
thickness of a substrate installation plate may be enlarged, and it came to be able to make 
equipment small and lightweight. 

[0023] and as a heating means, the working fluid of the fluid hold interior of a room is 
evaporated ~ even making ~ as a configuration of the heater which constitutes a heating 
means, it is not restrained at all by the configuration of a substrate installation plate, and 
the design can be easy, can manufacture cheaply, and it is [ that what is necessary is just 
to carry out ] economical. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is whole drawing of longitudinal section showing the 1st example of the 

substrate heating apparatus concerning this invention. 

[Drawing 2] a part of important section ~ it is a notching perspective view. 

[Drawing 31 It is whole drawing of longitudinal section showing the 2nd example of the 

substrate heating apparatus concerning this invention. 

[Drawing 41 It is the perspective view of an important section. 

[Drawing 51 It is the perspective view of an important section showing the 3rd example of 

the substrate heating apparatus concerning this invention. 

[Description of Notations] 

2 — Substrate installation plate 

9 — Fluid hold room 

10 ~ Mica heater as a heating means 

L - Water as an example of a working fluid 
S ~ Steamy space 
W - Substrate 
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